The paper presents the results of evaluating the growth and health of 20 different poplars from the Aigeiros group in 30-year populetum Leles on uninundated alluvia of the Latorica River in ecological conditions of the lowland Východoslovenská nížina. The populetum is situated on medium-heavy loamy soils in the group of forest site types Ulmeto-Fraxinetum carpineum. The results of evaluation document that out of the investigated poplar clones the poplars I-214, I-476, Blanc du Poitou, Flachslanden and P. nigra (Baka 5) had the best height and diameter growth and maximum volume production. Their health status was also very good. The lowest volume production was determined in P. nigra (009/66 ČR), I-455 and Grandis, and the worst health was found out in Grandis, P. nigra (Pavlovce 1) and P. nigra (Ivachnova 1). These results will facilitate to include the poplars I-476 and Flachslanden in the assortment of regionalized poplars for the lowland area of Východoslovenská nížina.
JOURNAL OF FOREST SCIENCE, 49, 2003 (10): 482-489 The utilization of potential productivity of soil for wood production and for the improvement of social functions of forests assumes that suitable clones will be chosen for different types of sites. The results of researches have demonstrated that the choice of suitable clones facilitates the effective management of poplars in ecological conditions that were negatively influenced by hydrological measures, particularly by a reduction of the groundwater table. These sites are mostly characterized by a management complex of forest site types floodplain ash woods with hornbeam and their proportion in the region of Východoslovenská lowland amounts to ca. 31% of total forest area.
Poplar growth, production and health are usually evaluated in populeta established at sites of different type. The results of poplar evaluation will make it possible to choose suitable clones for site conditions in the given area. The evaluation of poplars in populeta brought about remarkable results mainly in Italy, the Netherlands, France, Hungary, Poland, Czech Republic, former Yugoslavia and other countries. Based on the application of results of these researches Italian clones, also well-known in Slovakia, are successfully grown in many countries; some clones of balsam poplars and/or their hybrids are promising in France while the clones BL, OP-229, Pannonia, Favorit and Blanc du Poitou are highly productive in Hungary. Regionalization of 12 poplar clones was possible in Hungary on the basis of long-term results of researches (PICCAROLO 1952; POURTET 1969; VAN DER MEIDEN 1961; GIORDANO 1970; HEJMANOWSKI 1975; KERESZTESI et al. 1978; SEKAWIN 1979; ZSOMBOR 1981; WEISGERBER 1984; HALUPA, TÓTH 1988; ČÍŽEK et al. 1992, etc.) .
Based on the results of evaluation of the growth, health and ecological requirements of various poplars in Slovakia it was possible to choose suitable clones for the particular types of sites, providing for high qualitative and quantitative production under different management systems (VOJTUŠ 1978; KOHÁN 1981 KOHÁN , 1993 KOHÁN , 1998 KOHÁN , 1999 VARGA 1982) .
It follows logically from the above overview that the monitoring and evaluation of particular poplars in different site conditions of Slovakia is an urgent problem also at present. It is realistic to assume that the growing of research-tried poplars will provide for maximum production and good health of future poplar stands in Slovakia. In addition, poplar plantations will be able to fulfil other social functions of forests.
MATERIAL AND METHODS
In this paper height and diameter growth, basal area, volume production and health are evaluated in 20 different clones of poplars from the Aigeiros group, in Leles populetum in the area of Medzibodrožie in the lowland Východoslovenská nížina. The populetum was established on plots with mechanical preparation of soil on the whole area; one-year poplar plants on one-year roots (1/1) were set out. Out of the total number of clones, four clones are domestic black poplars: P. nigra (Baka 5), P. nigra (Pavlovce 1), P. nigra (Ivachnova 1) and P. nigra (009/66 ČR). Other poplars are six Italian clones: I-155, I-214, I-262, I-455, I-462 and I-476, and 10 so called traditional clones as well as newer Euro-American clones: Robusta, Harff, Brabantica, Régénéré de Suisse, Flachslanden, Heidemij, Blanc du Poitou, Virginiana de Nancy, Eckhoff and Grandis.
Regular square spacings 5 × 5 m were used for planting: four plants of each clone were set out in four replications, i.e. 16 individuals in total. At the beginning plant trimming was a part of biotechnical measures while systematic pruning of poplar trees was carried out in subsequent periods. An intensive system of poplar tending was used, namely mechanical cultivation of soil on the whole area. As the initial spacings were relatively wide, no thinnings were performed.
Biometrical measurements were carried out on all individuals after the termination of vegetation period. Heights were measured to the nearest 0.5 m while diameters (at 1.3 m) were determined to the nearest 0.5 cm. The last measurement and evaluation were performed at the end of the 30 th year. Processing the material, main mensurational characteristics were determined: mean height and mean diameter, basal area and standing volume per ha, mean stem volume and mean stem basal area, and average increments (AI). Large timber volume was calculated from KORSUŇ's volume tables (1967) . Besides absolute values, relative values in percent were also calculated and data on the particular poplars were compared. The value of a poplar with the best growth and/or the best volume production is taken as 100%.
Health examinations were aimed at the detection and evaluation of occurrence of the most important pests or diseases such as brown sap exudation, Dothichiza populea Sacc. et Briard., Micrococcus populi Dell. and Marssonina brunnea Ell. et Ev. Their occurrence was described by degrees 0-4 (degree 0 -no signs of infestation, degree 1 -scarce infestation, degree 2 -low infestation, degree 3 -frequent infestation, degree 4 -severe infestation on all individuals). Overall health evaluation of the studied poplars: degrees of infestation were summed up for the particular pests.
Our research is important because besides the domestic black poplars important Italian clones and some EuroAmerican poplars are investigated. As the poplars studied on this research plot are at the age of 30 years, i.e. at cutting age, the results of this evaluation can be taken as reliable.
RESULTS AND DISCUSSION
The populetum is situated on uninundated alluvia of the Latorica River, in Leles cadastral territory, Trebišov district, in the lowland Východoslovenská nížina. But this territory is not a perfect flatland; there are hills of aeolian sands and some formations of Tertiary igneous rocks to an altitude of 261 m. The lowest point of the Slovak Republic lies in the south-western part of this territory -at an altitude of 96 m above sea level near the community Klin nad Bodrogom. The land is owned by the Premonstratensian Order -Jasov Abbey. The climate of this area is warm, moderately arid with cold winter and long sunshine hours. Many-year average air temperature measured at Somotor meteorological station is 9.4ºC, and 16.5ºC in the growing season that lasts 200-220 days. The average number of summer days when the maximum daily temperature is higher than 25ºC is 67.2 days. The warmest month of the year is July (average air temperature 20.2ºC) while the coldest month is January (average air temperature -3.1ºC). Average annual precipitation amount is 597 mm, of this 362 mm in the growing season. Summer precipitation is often in form of storm rainfalls that are little utilized by plants. The analysis of precipitation sums shows that every third year in this area is deficient in rainfall when the annual sum is lower than 350 mm. Annual evaporation from the soil is 550-600 mm, but it can amount to 450 mm in the months of May to August when atmospheric precipitation in the same period is about 270 mm. Average relative atmospheric humidity is 64%, and only 53% in the growing season. The lowest average humidities are in April and May, the highest in November and December. The soil type is brown Gleysol, which is deep, of medium heavy texture, loamy, medium humic; it has a slightly acid reaction and favourable content of available nutrients, mainly N, P 2 O 5 and K 2 O. The groundwater level is at a depth of about 3 m in the growing season; it is a decrease by 1 m compared to the level before the hydrological structures were built. Typologically, the studied plot belongs to a management complex of forest site types floodplain ash woods with hornbeam, represented by the group of forest sites types Ulmeto-Fraxinetum carpineum; the forest site type is humid ash wood with elm and hornbeam.
Successful management of poplars in these conditions is mainly based on the choice of suitable clones and on the improvement of water balance of soil, particularly by soil cultivation on the whole area and by application of intensive management principles. As the spring season has a lower amount of precipitation, poplars should be planted in the autumn season in order to utilize the winter moisture maximally; it will increase the rooting of plants. Because the area of these sites in Východoslovenská nížina is large, the results of evaluation are applicable in general.
Data on height and diameter growth, basal area, volume production and health status of the studied poplars are shown in tables; they were acquired at the age of 30 years. Table 1 documents the best height growth of poplar I-214 in the given site conditions: its mean height at 30 years of age was 35.1 m and average annual height increment 1.17 m. It is followed by I-476, Blanc du Poitou, Flachslanden, I-462 and Robusta, whose mean height ranges from 33.4 m (Robusta) to 34.5 m (I-476). Their average annual height increment was from 1.11 to 1.15 m, i.e. more than 1.10 m. In comparison with I-214 poplar, whose mean height is taken as 100%, the values of mean heights of the above poplars amount to 94.9-98.0%. Relatively good height growth was observed in P. nigra (Baka 5) with mean height 33.2 m and average annual height increment 1.10 m. On the contrary, the height growth of P. nigra (009/66 ČR) and I-455 is very slow: their mean height is only 30.2 m and 31.0 m, respectively, and average annual When the growth of poplars is studied, it is very important to measure diameter growth because the management goal is production of valuable logs of large diameter. Table 2 shows the values of mean diameter and average annual diameter increment. It is evident that out of the studied poplars I-214 achieved the maximum mean diameter (52.3 cm) and the highest average annual diameter increment (1.74 cm). If the value of the mean diameter in I-214 is taken as 100%, the percent values of mean diameter in poplars I-476, Blanc du Poitou, Flachslanden and P. nigra (Baka 5) range from 88.3% [P. nigra (Baka 5)] to 95.8% (I-476). The mean diameter of I-476, Blanc du Poitou, Flachslanden and P. nigra (Baka 5) is in the range from 46.2 cm to 50.1 cm, i.e. it is larger than 45.0 cm, and their average annual diameter increment is 1.54-1.61 cm. Very low mean diameter, and also average annual diameter increment, were measured in P. nigra (009/66 ČR), I-455 and Grandis: mean diameter 30.5 cm, 32.9 cm and 34.4 cm, respectively, i.e. less than 35.0 cm; their respective average annual diameter increments being 1.00 cm, 1.10 cm and 1.15 cm. These values account for 58.3%, 62.9% and 65.8% of the 100% value in I-214. Similarly like the average annual height increment, the average annual diameter increment has also decreased by 10-18 cm in recent years. Table 3 shows the values of basal area per 1 ha, average annual diameter increment of basal area and basal area of mean stem. The highest basal area per 1 ha was determined in I-214 -84.9200 m 2 while the lowest basal area was found out in P. nigra (009/66 ČR) -only 29.2400 m 2 . Similarly, I-214 had the highest basal area of mean stem (0.2123 m 2 ) while P. nigra (009/66 ČR) had the lowest value of this characteristic (0.0731 m 2 ). The table documents that the order of the studied poplars according to mean height and diameter or basal area of mean stem does not basically change. The differences between I-214 and other poplars are much larger if evaluated on the basis of percent values for basal area than the differences in mean diameter. If e.g. the values of mean diameter and basal area of mean stem in I-214 are taken as 100%, the mean diameter of P. nigra (009/66 ČR) is 58.3% and its basal area of mean stem accounts for 34.4% only.
Standing volume, average annual volume increment per 1 ha and mean stem volume are documented in Table 4 .
The values of standing volume, mean stem volume and average annual volume increment of mean stem volume are shown for large timber in Table 4 . The highest standing volume, 1,204 m 3 per ha, and the highest average annual volume increment of the studied clones were measured in I-214, which also had maximum mean height and maximum mean diameter. It was followed by I-476, Blanc du Poitou, Flachslanden and P. nigra (Baka 5). The standing volumes of these poplars ranged from 956.0 m 3 to 1,074.0 m 3 per ha, and their average annual volume increments were from 31.9 to 35.8 m 3 per ha. The lowest values were determined in P. nigra (Baka 5), the highest in I-476. In comparison with I-214, whose value is taken as 100%, the percent values for P. nigra (Baka 5) and I-476 account for 79.4% and 89.2%, respectively. The poplars P. nigra The results of our evaluation were complemented by testing for statistical significance according to mean stem volume. It is evident that the poplars I-214, I-476, Blanc du Poitou and Flachslanden are statistically equivalent. This statistical equivalence was found highly significant. These results were used to propose poplar regionalization for the area concerned. Table 5 shows the health status of the studied poplars. Brown sap exudation occurred most frequently in Grandis, P. nigra (Pavlovce 1), P. nigra (Ivachnova 1) and partly also in Robusta while brown sap exudation was not observed in the other poplars at all or its occurrence was scarce. The highest occurrence of Dothichiza populea Sacc. et Briard. and Micrococcus populi Dell. was found in Robusta and Grandis as well as on domestic black poplars P. nigra (Pavlovce 1), P. nigra (Ivachnova 1) and P. nigra (009/66 ČR); the attacks of these fungi on other poplars were scarce or weak. Marssonina brunnea Ell. et Ev. occurred most frequently in Italian clones. This fungus did not attack the other clones at all or its occurrence was scarce or weak. In general, the best health status was determined in Blanc du Poitou and Flachslanden.
The evaluation of some clones that were grown on uninundated alluvia of the Morava River (ČÍŽEK et al. 1992 ) and on our evaluated research plot in similar site condi- 
CONCLUSION
Growth, volume production and health were evaluated in 20 different poplar clones at the age of 30 years in Leles populetum, which is situated on medium-heavy uninundated alluvia of the Latorica River in the lowland Výcho-doslovenská nížina in ecological conditions changed by hydrological measures.
The results of our research demonstrated that the growth and health of suitable poplar clones were good in these site conditions, and their wood production was high. It applies to the Italian clones I-214 and I-476 as well as to Blanc du Poitou, Flachslanden and P. nigra (Baka 5), which also had very good diameter increments providing more valuable assortments. The standing volume of these clones ranges from 956.0 m 3 [P. nigra (Baka 5)] to 1,204.0 m 3 (I-214) per ha while their average annual volume increments were from 31.9 m 3 to 40.1 m 3 per ha. The health status of the studied poplars was also good, particularly with respect to their relatively high resistance to harmful pests and diseases such as brown sap exudation, Dothichiza populea, Micrococcus populi and Marssonina brunnea.
Out of the above-mentioned well-tried clones, the poplars I-214, Blanc du Poitou and P. nigra (Baka 5) were regionalized on the basis of previous results that were confirmed by our evaluation presented in this paper. It will be possible to include other suitable clones, e.g. I-476 and Flachslanden, in the collection of poplars regionalized for the area of Východoslovenská nížina. 
